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In a previous communication, the writers (1) described a
distinctive type of contact reaction which occurred among
atopic individuals who were patch-tested with an oil-free prepara-
tion of silkworm. In the above study, the test material was a
25% ointment of the dried, defatted, silkworm powder in a
petrolatum base. The test was carried out by applying to the
outer aspect of the upper arm, a small amount of the ointment
and covering it with a square of adhesive plaster lined in the
center with waxed paper. The patch test was removed after one
or more days. The resulting reaction differed from the lesion
obtained in allergic contact-type dermatitis following patch-
testing with oils, dyes, etc., and from that obtained by patch-
testing with tuberculin in tuberculin hypersensitiveness.
The silkworm contact reactions occurred for the most part in
atopic children. In a group of 80 such children, 48.8% showed
positive contact reactions. These were seen most frequently in
subjects between the ages of 5 and 12 years. On the other hand
non-atopic children showed only a 4% incidence of positive
reactions. Only 5.3% of atopic adults gave positive reactions,
while non-atopic adults failed to present any.
In a number of instances, in which negative reactions had
resulted from the first application of silkworm ointment, positive
reactions were obtained by subsequent retesting. Hyper-
1From the division of Allergy, Jewish Hospital of Brooklyn, New York.
Read before the Second Annual Meeting of the Society for Investigative
Dermatology, MC., St. Louis, Missouri, May 16, 1939.
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sensitiveness in these cases had probably been induced by the
previous contact tests.
The oil of the silkworm was definitely excluded as the active
principle in this type of hypersensitiveness. Individuals showing
positive reactions with the silkworm ointment rarely reacted to
the application of the oil obtained from the silkworm.
A positive reaction consisted of a superficial and, as a rule,
sharply circumscribed lesion. It was composed of closely
aggregated, shiny, discrete vesicles, which were pin-point in
size. These vesicles exhibited little tendency to coalesce. The
surface of the reaction was rough and non-exuding. Erythema
was not a constant finding, but when present was pale and
localized to the vesicular area. As a rule, no secondary areola
surrounded the vesicular area. A slight degree of edema or
induration was occasionally present, but pigmentation, necrosis
and hemorrhage were never observed, even in the strongest
reactions. A variable degree of pruritus was associated with
the lesion. Desquamation usually followed definitely positive
reactions. No residual pigmentation was ever noted.
Positive reactions usually began from 24 to 72 hours after
application of the excitant, but, as a rule, did not reach their
height until the fourth or fifth day. In most instances, the
entire process of development and recession, including desqua-
mation, lasted from one to three weeks.
Microscopically the lesion showed edema of the cutis ac-
companied by dilatation of the blood vessels and lymphatics.
Cellular infiltration was also present and consisted of polymorpho-
nuclear leucocytes, small lymphocytes, eosinophiles and large
mononuclear cells. The epidermal cells showed hydropic changes.
The present communication deals with the results of further
studies on contact reactions obtained by testing with 14 common
excitants. They include feathers, orris root, ragweed pollen,
timothy pollen, plantain pollen, cottonseed, cow epithelium,
goat epithelium, tobacco, sheep's wool, wheat, milk, egg, and
corn.
A group of atopic children and adults attending the Allergy
Clinic and complaining of hay fever, atopic eczema, asthma and
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other forms of hypersensitiveness were studied. Non-atopic
individuals on the hospital wards were tested as controls.
Preparation of materials. The technic f or the preparation of a few representa-
tive allergens employed for contact testing will he briefly described.
Pollens: The dried pollens (timothy, ragweed and English plaintain) were
repeatedly washed with ether to remove their oils. The oils were recovered by
evaporation of the ether and were used for special studies. The defatted pollens
were allowed to dry thoroughly and were then triturated into find powders.
These were incorporated in petrolatum to form 25% and 50% ointments by weight.
Milk: "Fat-free" milk was evaporated by fanning until a gummy residue
remained. This was washed several times with ether until it was thoroughly
defatted. It was then dried, ground into a fine powder, and incorporated in
petrolatum to form a 25% ointment by weight.
Egg: Several eggs were thoroughly beaten and fanned dry. The residue was
washed several times with ether, dried, and triturated to form a powder. This
was mixed with petrolatum to form a 25% ointment.
Feathers: Freshly plucked duck and goose feathers were washed repeatedly
with ether. The ether was then decanted and the residue, containing the dander,
was dried, powdered and incorporated in petrolatum to form 25% and 50% oint-
ments by wei'ght.
Wool: The wool was removed from several lamb skins and was washed in
ether. The skin was scraped with a sharp blade to obtain the remaining dander
and this was also washed several times with ether. The residues were dried,
powdered and incorporated in petrolatum to form a 25% ointment by weight.
Tobacco: Several varieties of dried tobacco leaves were ground to a fine
powder. This was washed with ether several times and the residue was dried
by fanning. The dried powder was incorporated in petrolatum to form a 25%
ointment by weight.
The patch test. A small quantity of ointment was applied to the skin on the
outer aspect of the upper arm and covered with a 4 cm. square of adhesive, the
center of which was lined with wax paper. The material was allowed to remain
in contact with the skin from one to seven days. The patch was then removed,
the material wiped away, and the site inspected, at intervals, for several days.
The reaction. The reactions observed were the same as the pre-
viously described reactions obtained with silkworm. They usually
began from 24 to 72 hours after the application, but in some
instances an even earlier onset was noted. As a rule, the lesion,
in its early, mild form, consisted of a few isolated tiny, shiny,
discrete vesicles with little or no erythema. Mild pruritus was
usually present and often heralded the onset of a positive re-
action. The lesion usually progressed during the next 24 hours
to reach its maximum. At this time, it consisted of closely
aggregated, shiny, discrete, pin-point-like vesicles (fig. 1). The
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reaction was localized in the area of contact and rarely spread
beyond it. Erythema was not a constant feature of the reaction
and when present was mild and limited to the vesicular area.
FIG. 1
The reaction at its height was rather superficial, with a rough,
non-exuding surface. After a day or two, recession began and
by the seventh day desquamation had usually started. Necrosis
or hemorrhage was never observed in these reactions.
Atypical reactions were occasionally seen, most often following
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tests with feathers. In a number of instances, the lesion con-
sisted of a few isolated papules or pustules with a surrounding
area of slight erythema. At other times, the lesion consisted of
three or four moderate-sized discrete vesicles, which never
progressed beyond this stage. Such reactions subsided without
desquamation. The specificity of some of these reactions is
subject to question. Because of their atypical nature, they will
not be included in the tabulations of the positive reactions.
Results of contact testing with feathers. Among the allergens
studied, the highest number of positive reactions was obtained
with feathers. In a group of 41 atopic children, 51.2% gave
positive reactions when tested with the 25% feather ointment
(table I). This figure closely approximated that (48.8%) which
TABLE I
Incidence of contact reactions to feathers
NUMBER NUMBER PERCENTAGE
TESTED POSITIVE OF POSITIVES
Atopic children 41 21 51.2
Atopic adults 19 4 21
Non-atopic children 30 3 10
Non-atopic adults 13 1 7.7
Contact tests were made with a 25% ointment of duck and goose feathers.
had been obtained with silkworm in a similar group of children
in the previous study. However, the incidence of positive feather
reactions (21%) in the group of 19 atopic adults was considerably
higher than that (5.3%) found with silkworm in a similar group.
In a series of 30 non-atopic children patch-tested with feather
ointment, only three positive reactions were observed, an in-
cidence of 10%. Among 13 non-atopic adults, only one positive
reaction (7.7%) was obtained with the same ointment. When
tested with silkworm ointment, similar groups had shown an
incidence of 4% and 0% respectively.
Results of tests with other allergens. With the other excitants
tested, positive reactions were commonly obtained with silk,
feathers, goat epithelium, ragweed pollen, orris root and cow
epithelium in that order of frequency. Occasional positive
124 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
reactions also occurred with corn, cottonseed, timothy pollen,
tobacco, and wool. Wheat, milk, egg, plantain pollen, and
fiaxseed have thus far failed to give positive reactions. The
number of cases tested with these allergens, however, is still too
small to warrant any definite conclusion concerning them. The
results obtained in groups of atopic and non-atopic children and
adults with patch tests with these excitants, exclusive of silk-
worm and feathers, are listed in table II. It is interesting to
note that out of 45 tests performed with these substances on
TABLE II
Summary of positive reactions obtained with various allergens used in contact testing
ATOPIC A 010 A U TS NON-ATOPIC NON-ATOPICCHILDREN T C D ' CHILDREN ADULTS
ALLERGEN Num- Num- Num- Num- Num- Num- Num- Num-
ber ber ber ber her ber her her
tested positive tested positive tested positive tested positive
Goat epithelium 36 6 6 0 16 0 1 0
Ragweed 'pollen 33 5 24 2 9 0 10 0
Orris root 30 4 13 1 0 0 2 0
Cow epithelium 26 2 13 2 0 0 2 0
Corn 18 2 5 0 0 0 8 0
Cottonseed 26 2 10 0 3 0 4 0
Timothy pollen 22 1 15 0 0 0 2 0
Tobacco 21 1 4 0 0 0 10 1
Sheep's wool 38 2 5 0 16 0 1 0
Plantain pollen 19 0 14 0 0 0 2 0
Egg 16 0 7 0 0 0 3 0
Flaxseed 12 0 3 0 0 0 0 0
Milk 19 0 2 0 0 0 0 0
Wheat 18 0 10 0 22 0 0 0
non-atopic adults, only one (tobacco) gave a positive reaction in
one individual. Among the foods tested, only corn gave positive
reactions and these were obtained on atopic children.
The relationship of age to the incidence of positive contact re-
actions to feathers and silk. The incidence of feather reactions in
the different age groups closely resembles that which had been
obtained with silkworm (table III). While the number of sub-
jects tested with each of these allergens is still too small to permit
detailed comparisons, there is sufficient data available for some
general observations.
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The highest number of positive reactions with both excitants
occurred between the ages of five and twelve. Positive reactions
with silkworm seemed to appear at a slightly earlier age than did
those with feathers. An occasional reaction was noted with
silkworm as early as the third and fourth years, the youngest
patient reacting to feathers was in his sixth year. The most
frequent and the strongest positive reactions to silkworm oc-
curred between the fifth and eighth year; comparable reactions
to feathers appeared between the seventh and tenth years. In
the latter years of childhood, positive reactions became less
frequent to both substances. Only two positive reactions to
TABLE III
Incidence of contact reactions to feathers and silkworm in relation to age groups
AGE IN EAEB
1to2 3to4 5to6 7to8 ilto llto 15th
Number tested with silkworm
Number positive
Number tested with feathers
Number positive
3
0
0
0
6
2
3
0
10
6
5
1
13
8
9
5
21
11
14
11
19
9
2
2
9
3
6
0
39
2
19
4
Total number tested with silk-
worm and feathers
Total number of positives
Total percent of positives
3
0
0
9
2
22.2
15
7
46.6
22
13
59
35
22
62.8
21
11
52.3
15
3
20
58
6
10
silkworm were found in 39 atopic adults between the ages of 15
and 60. With feathers a higher incidence of reactions occurred
in this group, 4 positives being obtained in 19 subjects tested.
Combining the results obtained with both allergens, one notes
that these reactions start at about the third year of life and in-
crease rapidly in frequency until about the seventh year. For
the next four or five years, their incidence remains approximately
the same and then declines gradually until about the fifteenth
year, after which it continues at a low level into adult life.
Results of contact tests with oils. In the previous study eleven
patients showing positive reactions to silkworm ointment were
patch-tested with the silkworm oil to determine whether this was
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the active excitant. No positives were obtained with the oil.
Similarly, in the present study, seven individuals who showed
positive ragweed contact reactions were tested with ragweed oil.
The results were uniformly negative.
Multiple reactions. Subjects with positive contact reactions
frequently reacted to more than one contactant (table IV).
A number of subjects tested with the 15 available allergens
showed positive reactions to 3, 4 or 5 of them. It has not yet
been possible to detect any predisposition toward group sen-
sitivities such as frequently occurs in reaginic forms of hyper-
TABLE IV
Examples of multiple positive contact reactions
PATISI5T DIAGNOSIS N
°
S
0
p.
s
+
S
z0
+
5
p.
p.
NN
Ea0
N
N
v
N
p.S
zS
0
.
K. G Asthma +
J. T Asthma + +
M.V Eczema + +
R. M Hay fever + + + + +
T. W Vernal catarrh + + +
R. C Allergic rhinitis + + +
sensitiveness in atopic illnesses. This will be determined by
further studies employing a greater number of substances.
Induced reactions. In the previous study with silkworm, it
was noticed that subjects, giving negative reactions to the initial
contact test, often gave positive reactions to the second, third or
fourth application of the test substance. The hypersensitiveness
in these instances was undoubtedly induced by the repeated
applications of the allergen. Similarly, in the present study,
sensitivities were induced following applications of cottonseed,
ragweed, and tobacco allergens.
Spontaneous flare-up of previously negative test sites, a
phenomenon which frequently occurs with the induction of
sensitivity in the common contact-type dermatitis to oil, dyes,
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chemicals, etc., was not observed in connection with the type of
hypersensitiveness described in the present study.
DISCUSSION
In the present communication the writers have dealt with the
occurrence of contact reactions obtained with many common
allergens. The lesions observed are similar to those described
previously when silkworm was employed for testing. The
reactions are specific and, as pointed out in a previous communica-
tion, are not related to the presence of the atopic reagin antibody.
The oils in the allergens are not the excitants of these reactions.
The lesion in this form of sensitivity differs in its appearance
and in its clinical course from other known types of contact
reactions. It is unlike the lesions seen in contact-type dermatitis
(eczema) or in patch testing in tuberculin hypersensitiveness.
It bears little resemblance to the contact reactions reported in
1933 by Peck and Salomon (2). These workers patch-tested a
group of eczematous infants and children with a number of
common foods and inhalants. They used proprietary allergens
either in powdered form or in solution. The powders were
moistened, on application to the skin, with N/1O potassium
hydroxide. The reactions resulting from contact application of
24 or 48 hours duration with the skin were graded by these
authors as follows: (1) redness, (2) redness, infiltration and
papule formation, (3) papules and vesicles, (4) large confluent
vesicles, and (5) vesiculation of the epidermis with eventual
necrosis.
The reactions obtained by the writers were not characterized
by papule formation, confluent vesicles or necrosis. Erythema
was not a regular feature of the lesions herein described. Any
of these characteristics (excluding erythema) would have been
sufficient to mark the reaction as atypical thus excluding it from
consideration.
Peck and Salomon obtained most of their positive reactions on
children under 5 years of age. The writers on the contrary found
few in that age group and obtained the majority of their reactions
between the ages of 5 and 12 years.
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The writers found that the type of hypersensitiveness which
they were studying could frequently be induced by repeated
application of the excitant to the skin. Sensitivity thus induced
was not transient but persisted throughout the period of observa-
tion (from 12 to 18 months). Peck and Salomon found their
reactions less constant and reported no instances of induced sen-
sitivity.
Only one positive reaction to silkworm was reported by Peck
and Salomon in their entire series. The high incidence of posi-
tive reactions obtained with silk in the writers' series is notable.
On the other hand, the writers have failed to demonstrate a
single positive reaction following contact testing with wheat,
milk and egg, while Peck and Salomon observed a number of
positive reactions to these substances. In both studies, a high
incidence of feather reactions was obtained. This represents the
single important common finding in the two investigations.
Peck and Salomon limited their study to patients with eczema
(largely cases of atopic dermatitis). The writers performed their
tests on all forms of atopic illnesses. It was found that contact
reactions did not occur with greater frequency among patients
with atopic dermatitis than among those with mucous membrane
disturbances, such as hay fever, asthma, vernal conjunctivitis,
etc. This is the subject of another communication (3).
In view of the above differences the writers believe that the
sensitiveness which they are describing is probably not the same
as that reported by Peck and Salomon.
The writers are as yet unprepared to discuss the clinical
significance of these contact reactions. The greatest difficulty
in the investigation of this question lies in the fact that so many
of the individuals presenting positive contact reactions also show
positive intracutaneous or scratch tests with the same substances.
The etiologic significance of one type of positive skin reaction is
difficult to determine in the presence of another type of positive
reaction to the same excitant.
SUMMARY
A specific type of contact reaction previously described in
connection with silkworm has been found to occur with many
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other allergens. The oils extracted from the allergens are not
the excitants of these reactions. The hypersensitiveness which
mediates this type of reaction occurs most frequently in atopic
children between the ages of 5 and 12 and only occasionally in
atopic adults. It is relatively infrequent in non-atopic subjects.
The highest number of positive contact reactions were obtained
with silk and feathers. Reactions to goat epithelium, pollens,
orris root, cow epithelium, and other inhalants and contactants
occurred quite frequently. Foods such as wheat, milk, and egg,
did not commonly produce reactions. Multiple positive contact
reactions occurred in many cases. Hypersensitiveness of this
type to pollen, cottonseed and tobacco was induced as a result
of previous contact tests with these substances.
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DISCUSSION
DR. MARION B. SULZBERGER, New York: This is the second time I have heard
Dr. Waizer speak on this subject, the first time being at a meeting of the Depart-
ment of Immunology of the Brooklyn Jewish Hospital. There is so much food
for discussion in this presentation that it 18 impossible to do it justice in a few
minutes. It seems to me that the reaction which Dr. Waizer describes may be
either an unusual form of a known type of immunologic—i.e., allergic skinreaction;
or may belong to an entirely new category of cutaneous reactions. I certainly
cannot answer this question; and I believe that no one can answer it definitely
on the basis of the data as yet available. However, one can say that this is
certainly not an ordinary urticarial type of reaction. Moreover I think that
one can say with a high degree of probability that this is not an ordinary type of
contact-type eczematous reaction, such as is elicited when patch-testing cases
of eczematous dermatitis with plants, or with simple chemicals such as dyes or
formalin or mercury. Both the type of allergen employed ("protein") and the
predilection evident in the group of patients in whom he was able to elicit the
majority of the reactions (atopie children) speak against this being the ordinary
contact-type of allergic eczematons reaction.
However, there are at least three other known forms of skin reactions which
must be considered in addition to the urticarial and contact-type eczematous
response. One is the reaction to nickel—and to other metallic salts as found
with relative frequency in individuals with atopic dermatitis. I think that
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Dr. Joseph Goodman, Dr. Satenstein and I have demonstrated that this nickel
reaction is not the ordinary reaction of allergic contact-type dermatitis. How-
ever, these nickel reactions may not be the same as Albert's and Walzer's reac-
tions, because, as far as we can tell, the nickel reactions seem to be dependent
upon the presence of damaged skin, while apparently, Albert's and Walzer's skin
reactions are not.
A second non-contact-type, non-eczematons and non-urticarial type of skin re-
action, from which Albert's and Waizer's reaction must still be differentiated, is
the reaction to feather-protein, which Peck and his co-workers demonstrated,
particularly in infantile eczema. This reaction has many forms of similarity with
the nickel reaction but requires further study. There is a third common form
of allergic skin reaction which must be considered as different from either the
eczematous or urticarial response. This is the tuberculin-type, the 24—48 hour
response to tuberculin, either when injected, when rubbed in (Moro), or perhaps
even when applied as a patch test. I think there are many points of similarity
between the Moro reaction and at least some of the responses to tuberculin
patch-tests and Albert's and Waizer's reaction. But it is possible that further
studies will show that there are important differences.
While the exact nature of Albert's and Walzer's reaction may therefore still be
questionable, Dr. Walzer's presentation has brought out at least three important
points: (1) Atopic children differ from non-atopic children in their susceptibility
to this form of skin response. This may prove not only of theoretical but perhaps
also of practical importance in atopic dermatitis; (2) by this simple test one can
demonstrate the great difference between children and adults, particularly in
regard to the penetrability of their skin to "protein" and other substances
coming from without, i.e., particularly in regard to a phenomenon which I have
called "transepidermal penetration"; (3) this reaction is in all probability an
allergic phenomenon and due to specific sensitization. There seems to be a
greater susceptibility to this sensitization in atopics than in non-atopies; and
also a greater ease of penetration of allergen through the epidermis and to the
vascular structures in children than in adults. These two facts probably explain
why Albert and Walzer get a higher proportion of responses in atopic children
than in any other group.
Da. SAMUEL M. PECK, New York: It seems to me as I am sure it would seem
to any dermatologist who has had a great deal of experience with patch tests,
that a slight variation in appearance or histologic characteristic does not neces-
sarily mean that we are dealing with a new kind of test. Let us have clearly in
mind just what we are doing with a patch test in contra-distinction to other
methods of testing. In the patch test we are testing epidermal hypersensitivity
and the sensitivity of some of the structures in the papillary bodies, but primarily
epidermal hypersensitivity. In other words, by this method of testing we are
actually reproducing an eczema, or more truly a contact dermatitis. Histo-
logically, there is absolutely no difference between an eczematoid reaction on
the skin which may be due to a food and one that is due to contact with form-
aldehyde. If we were to follow any single case of dermatitis, we would of course
get some slight variation in the grouping of vesicles and papules and in the degree
of histologic changes, but essentially we are dealing with quantitative and quali-
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tative differences which represent, however, the same essential process. It is for
this reason that I do not believe that Dr. Waizer is justified in assuming that his
patch test reactions are any different from those that have been described for
the last twenty years.
In my paper on the eczema of infancy and childhood which appeared in 1934
(Eczema of Infancy and Childhood, N. Y. State Journ. of Medicine, vol. 34, p. 1,
Nov. 1934), I studied ninety-three cases of eczema in infants and children. There
was an inverse ratio of positive reactions to scratch and patch tests made with
food proteins as compared with the ratio of such reactions to tests made with
environmental substances.
We also studied twenty-three cases with neurodermatitis disseminata. This
clinical picture was infrequently seen in infancy. It manifested itself after
three years of age. In the majority of cases, however, a vesicular papulary
eczema in infancy and early childhood precedes the neurodermatitis cases.
Fifty per cent of the cases of neurodermatitis gave a family history of allergy
as compared with only fourteen per cent in children manifesting ordinary eczema.
It seems that while the percentage of patch and scratch tests were about the same
in both eczema and neurodermatitis cases, no particular group of substances
was of especial importance in these cases as compared to any other group. In
the neurodermatitis group, however, there was a much greater incidence of other
allergies such as asthma and hay fever.
DR. MATTHEW WALZER, Brooklyn: I wish to thank Dr. Sulzberger and Dr.
Peck for their very stimulating discussions. I agree with Dr. Peck that the
contact reaction is not of the tuberculin type. It is important to remember
that the tuberculin reaction is not limited from the point of view of atopy or age.
In this case, however, we are dealing with a type of reaction which occurs almost
exclusively in atopic children.
I am not inclined to believe that the injection of proteins such as milk or egg
or some of the inhalants into the skin would induce a sensitivity that could be
detected by patch tests. I do not know whether this applies to tuberculin but
I am convinced that sensitivity cannot be induced by the injection in humans of
a common inhalant such as pollen, whether given intracutaneously or subcutane-
ously over a long period of time. Brunner was not able to induce reagin formation
in humans by the injection of pollen. We have had no better success in our
attempts to induce the contact reaction by subcutaneous injection.
I am very glad that Dr. Peck brought up his experience with feathers. I am
not inclined to believe that the distinction between Dr. Peck's reaction and ours
is entirely one of degree for reasons which have already been presented.
